The molecularly controlled synthesis of ordered bi-dimensional C60 arrays.
Much of the research effort concerning the nanoscopic properties of clays has focused on its mechanical applications, for example, as nanofillers for polymer reinforcement. To broaden the horizon of what is possible by exploiting the richness of clays in nanoscience, herein we report a bottom-up approach for the production of hybrid materials in which clays act as the structure-directing interface and reaction media. This new method, which combines self-assembly with the Langmuir-Schaefer technique, uses the clay nanosheets as a template for the grafting of C(60) into a bi-dimensional array, and allows for perfect layer-by-layer growth with control at the molecular level. In contrast to the more-common growth of C(60) arrays through nanopatterning, our approach can be performed under atmospheric conditions, can be upscaled to areas of tenths of cm(2), and can be applied to almost any hydrophobic substrate. Herein, we report a detailed study of this approach by using temperature-dependent X-ray diffraction, spectroscopic measurements, and STM.